GM1-induced activation of phosphatidylinositol 3-kinase: involvement of Trk receptors.
The ganglioside GM1 promotes neuronal growth, differentiation, survival, phenotypic expression, and function restoration, by apparently interacting with neurotrophic factors and/or their receptors. In brain, GM1 activates the Trk receptors for neurotrophins and the Raf/MEK/ERK cascade in situ and in vivo. We have expanded these studies and explored whether GM1 recruits the phosphatidylinositol 3 (PI3)-kinase pathway in brain also. Incubating striatal slices with GM1 increased the activity of PI3-kinase in phosphotyrosine immunoprecipitates in a time- and concentration-dependent manner, and the response was blocked by the PI3-kinase inhibitors wortmannin and LY294002. PI3-kinase activation following GM1 was rapid and short lasting with an EC(50) of 5 mumol/L. There was a temporally parallel activation of the downstream PI3-kinase target Akt, which was prevented by PI3-kinase inhibition. PI3-kinase activity was found increased in Trk and Gab1 immunoprecipitates, and co-immunoprecipitation studies demonstrated the association of Trk and Gab1 after GM1 treatment. Enhanced PI3-kinase activity associated with Trk or Gab1 immunoprecipitates was blocked by the Trk inhibitor K252a. GM1 did not appear to transactivate Trk and did not alter the efflux of neurotrophins in striatal slices. Our findings suggest that GM1 induces activation of PI3-kinase that is, in part, mediated through Trk and Gab1.